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1. Features

« High current transfer ratio — 2000%typical.

« Low input current requirements — 0.5mA

* High output current — 60mA
« CTR guarantee — 0~70°C.

* Instantaneous common mode rejection10KV/psec

MSL Class I

2. Instructions

The 6N138/6N139 devices each consists of an infrared
emitting diode, optically coupled to a high gain split Darlington
photo detector. They provide extremely high current transfer

e Shenshen Orient Components Co  Lid__OR-oNiawonizs

ratio between input and output, with access to a base terminal
to adjust the gain bandwidth.These devices are packaged in
an 8-pin DIP package and available in wide-lead spacing and

SMD options.

3. Application Range

Digital logic ground isolation

Low input current line receiver

Telephone ring detector
EIA-RS-232C line receiver
Current loop receiver

High common mode noise line receiver

4. Functional Diagram
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5. Absolute Maximum Ratings (Ta=25°C)*1

Parameter Symbol Rated Value Unit
Average Forward Input Current e 20 mA
Input Reverse Input Voltage VR 5 \
Power Dissipation P 40 mV
Enable Input Voltage VB VCC+0.5 \Y
Enable Input current le 5 mA
Output Collector Current lo 50 mA
Output
Output Collector OR-6N138 Vo -0.5~7 \Y,
Voltage
OR-6N139 -0.5~18
Supply Voltage OR-6N138 Vee -0.5~7 v
OR-6N139 -0.5~18
Output Collector Power Dissipation Po 100 mW
Insulation Voltage Viso 5000 Vrms
Working Temperature Topr -40 ~+ 85 ©
Storage Temperature Tetg -55~ + 125
*2  Soldering Temperature Tsol 260

*1.Room temperature = 25 °C. Exceeding the maximum absolute rating can permanently damage the device.
Working long hours at the maximum absolute rating can affect reliability.

*2. soldering time is 10 seconds.
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6. Recommended Operating Conditions

Shenzhen Orient Components Co ., Ltd

Parameter Symbol Min Max Unit
Operating Temperature Ta -40 110°C T
Supply Voltage Vee 2.7 3.6 V

4.5 55

Low Level Input Current = 0 250 MA
High Level Input Current len 5 15 mA
Low Level Enable Voltage Vel 0 0.8 \
High Level Enable Voltage Ven 2 Ve Vv
Output Pull-up Resistor RL 330 4k Q
Fan Out (at RL=1kQ per N N 5 TTL
channel) Loads

Copyright© 2019 Orient .All rights Reserved
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7. Opto-electronic Characteristics

Shenzhen Orient Components Co ., Ltd

Parameter Symbol Condition Min | Typ | Max Unit
Input
Forward voltage VE .= 1.6mA — 1.1 1.7 \Y
Temperature Coefficient OF AVEl AT le= 1.6mA . 1.9 . mV/<C
Forward Voltage
Reverse Voltage BVr Ir = 10pA 5 — — \Y
Output
High Level OR-6N138 lecn Vo= OPEN, — | 005 | 10 mA
Suppl = =
Cu?r%%t OR-6N139 Vce=18V,lF=0mA
Low Level OR-6N138 lect Vo= OPEN, — | 06 | 15 mA
Suppl = =
CuFr)r%r};t OR-6N139 Vce=18V,IF=1.6mA
Vce=Vo=18V,
High Level | OR-6N138 | ~r=0uA — | 001 | 100 bA
Output
Current OR-6N139 — T 250
l0=4.8mA
IF=0.5mA;Vcc=4.5V
lo=2mA
Logic low VoL ||F=1.6mA;Vcc=4.5V
output _ 0.1
voltage lo=8mA \%
OR-6N139 IF=5mA;Vce=4.5V 0.4
lo=15mA
IF=12mA;Vcc=4.5V | 0.2
l0=24mA
IF=1.6mA;Vcc=0.4V;
OR-6N138 300 | 1600 | 2600
Vcec=4.5V
Current CTR
transfer IF=0.5mA;Vo=0.4V;
ratio 400 | 2000 | 5000 L%
Vcc=4.5V °
OR-6N139
IF=1.6mA;Vcc=0.4V;
500 | 1600 | 2600
Vcc=4.5V

Recommended temperature range (Ta= -40°C—+85°C,4.5V<Vcc<5.5V),lr= 7.5mA Unless otherwise stated. Typical
values, Ta=25°C,Vcc=5.0V.
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8. Switching Characteristics

Shenzhen Orient Components Co ., Ltd

Parameter Symbol Condition Min Typ Max Unit
IF=1.6mA; - 1.6 10
Propagation OR-6N138 RL=2.2KQ
Delay Time to tPHL IF=0.5mA. s
Low Output RL=4.7KQ - 5 25
Level OR-6N139 IF=12mA;
RL=270Q - 0.1 1
IF=1.6mA; - 10 35
Propagation OR-6N138 RL=2.2KQ
Delay Time to teLn IF=0.5mA: us
High Output OR-6N139 RL=4.7KQ - 18 60
Level IF=12mA;
RL=270Q - 2 7
Logic High Common Mode IF=0mA;
Transient Immunity |CoH| [VCM|=10V 1 10 - KV/us
RL=2.2KQ
Logic Low Common Mode IF=1.6mA;
Transient Immunity |Cw [VCM|=10V 1 10 . KV/us
RL=2.2KQ
*All Typical at Th =25°C
Copyright© 2019 Orient .All rights Reserved 6 V2




uomElvr

Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

9. Order Information

Part Number

OR-6N138X-W-Y-Z
or OR-6N139X-W-Y-Z

Note

X = Lead form option (S, M or none)

W = Tape and reel option ( TA,TA1 or none).

Y =V’ code for VDE safety (This options is not necessary).
Z ='G’ code for Halogen free (This options is not necessary).

*VDE Code can be selected.

* Halogen Free can be selected.

Option

Description

Packing quantity

None

Standard SMD Option

45 units per tube

Wide lead bend (0.4 inch spacing)

45 units per tube

TA

Surface mount lead form (low profile) + TA tape & reel option

1000 units per reel

TA1

Surface mount lead form (low profile) + TA1 tape & reel option

1000 units per reel

Copyright© 2019 Orient .All rights Reserved 7
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10. Naming Rule

1.Manufacturer

41 [ F ‘j\l =
OR

6N13_

/. £ 2N X ™

2.Part Number

e il
colil =l | &/ o] NS 5.Day code
3.Year code 4 Week code
NOTE:
1. ORIENT.

2. Part Number.

3. Year Code: '9'means '2019' and so on.

4. Week Code: 01 represents the first week, 02 represents the second week, and so on.
5. Day Code: ‘AtoF’ means ‘Monday to Sunday’.

6. Anode.

* Halogen Free Mark can be selected.

*VDE Mark can be selected.
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11. Outer Dimension
(1) OR-6N13X

9.68+0.3
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(2) OR-6N13XM
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(3) OR-6N13XS

9.6840.3
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12. Recommended Foot Print Patterns (Mount Pad)

H-ER-EA-FR—
|

(unit: mm)
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13. Taping Dimensions
(1) OR-6N13X-TA

%ﬂr Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

175401

(2) OR-6N13X-TA1

“HET B EE . B | [
ey | il | mies | | ml) L 1) |
M | e i sis |3 | b —E% E
' e ==l 3= =y /
e i . —
] : |
type symbol Size:mm (inches)
bandwidth W 16+0.3 (0.63)
pitch PO 4+0.1 (0.15)
i F 7.5+£0.1 (0.295)
pitch
P2 2+0.1 (0.079)
interval P1 12+0.1 (0.472)
Encapsulation TA/TAT
type
amount (pcs) 1000
Copyright© 2019 Orient .All rights Reserved 11 V2
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14. Package Dimension

(1) package dimension

Shenzhen Orient Components Co ., Ltd

DIP/M type
Packing Information
Packing type Tube(Plug)
Qty per Tube 45
Small box (inner) Dimenaion 525%132*60mm
Max qty per small box 2250
Large box (Outer) Dimenaion| 530*290*335mm
Max qty per large box 22500
SOP type
Packing Information
Packing type Reel type
Tape Width 16mm
Qty per Reel 1000
Small box (inner) Dimenaion 345*345*60mm
Max gty per small box 2000
Large box (Outer) Dimenaion] 620x360x360mm
Max qty per large box 20000
(2)Packing Label Sample
) ORIENT .2z2pe JRoms)

v d =

||||llli| IlIIIHI| WA
IHIIIIIIIIIIEHIIIIII!

Ly
L

MTL NO:Contents with "Order Information" in the specification.

CDHENT

Pd-Free/RoHS

c AN us

MADE IN CHINA

LOT NO:The production cycle of the product.
BATCH:The CTR RANK of the product.
Quantity:Product packaging quantity.

Product Data: The data when product be made.

Copyright© 2019 Orient .All rights Reserved
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Shenzhen Orient Components Co ., Ltd

15. Reliability Test

Reference
NO. liem Condition Quantity Cycle
Standards
RSH,
I [Resistance to Solder | 260+5°C,20s/cycle 22 3 cycles JESC22A-106
Heat
sD, o
2 - IR 22 | cycle JESD22-B102
Sﬂldﬂl'ﬂhlllt}? ]{]gfcj,rc le
TC, H: 125°C 15min
3 Temperature Cycle J 5min 77 300cycles JESC22A-104
L:-35°C |5min
TS H:100°C 5min
15 &
4 Thermal Shock J 158 _ 77 300cysles JESC22A-106
L:-10%C 5min
[.TSL,
5 |[Low Temperature TL55°C 77 1000h JESD22-A119
Storage
HTSL,
6 [High Temperature T:1259C 77 1000h JESC22A-103
Storage
THEB,
h T:83°C
7 [High Temperature 7 10:00h JESC22A-101
; ] RH: 85%
High Humidity
T: 110°C
3 HTOL w S MIL-STD-750
DC Operating Life I ma Method 1037
VCC=3V
ESD-HBM Ta=25"C,
9 |Human Body Model Reference 6 I cycle JESD22-Al114
ESD JESD22-A114
Copyright© 2019 Orient .All rights Reserved 13 V2
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16. Temperature Profile Of Soldering

(1) IR Reflow soldering (JEDEC-STD-020C compliant)

Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

Note: one solder backflow is recommended under the conditions described below in the

temperature and time profile. Do not weld more than three times.

Profile item Conditions
Preheat

- Temperature Min (T Smin ) 150°C

- Temperature Max (T Smax ) 200°C
- Time (min to max) (ts) 90+30 sec

Soldering zone

- Temperature (TL ) 217°C

-Time (tL) 60 sec

Peak Temperature 260°C

Peak Temperature time 20 sec

Ramp-up rate

3°C / sec max.

Ramp-down rate from peak temperature 3~6°C/ sec
Reflow times <3
_2_(1_55(:
| Ramp-up | T-T|=' 260°C
L TL217C
e Tsmax 200°C | Ramp-down
o
‘:; Tsmin ___.60—1 00 sec_|
e |150¢C tL (Soldering)
E
M}
i_
25°C —
60 ~ 120 sec Fims; {sa)

Copyright© 2019 Orient .All rights Reserved
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(2) Wave soldering (JEDEC22A111 compliant)

One-time welding is recommended under the temperature condition.

Temperature 260+0/-5°C
Time 10 sec

Preheat temperature 5to 140°C

Preheat time 30 to 80sec

1
300
260+0/-5C Wave temperature
G 250
L15]
= First wave Second wave
z 200—
£ +200°C/sec
a
CIE.J 150— —5'C/sec
2
+2°C/sec
100—
< Preheat zone
50 —

(3) Hand soldering by solderingiron

Single lead welding is allowed in each process and one-time welding is recommended.

Temperature 380+0/-5°C

Time 3 sec max
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17. Switching time test circuit

| Noise |
1 Shield ‘ 8 Vee o 4B
Pulse — — Ig
Generator |, ] |
tr=5ns F - ! Vg PR
Zp=50V 2 : 7 § R, !
10% D.C. Vo | was f— !
1/ f< 100ns ] e — v :
: o '
3 ! 6 —° VO VO — :
o—s ] i | Loapr \ !
Ig Monitor ] ! ]
ng i 'iGND ICL=15pF* 1.5V
— — — TpuL L
Figure 1: Single Channel Test Circuit for tpyy and tpy
Ir | Noise [
1 Shield ‘ 8 Vec o 45
I : — v
2 : 7" § Ry
i=Eprli=
| ! Ve
B e 8 ¥ Ve
i 0.1 pF
Vi = 1
% ] | — |GND
4 : 15 “
Yt
N
Pulse Gen
_________ Vo
Vem 10V 90% 90% —N— @090 — == 5V
Switch at A : I = 0 mA
10% 10%
ov
VQ /\—
t . - VoL

Switch at B : I = 1.6 mA

Figure 2: Single Channel Test Circuit for Common Mode Transient Immunity
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18. Characteristics Curve
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Figure 3: DC transfer characteristics Figure 4: current transfer ratio vs. forward current
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Figure 5: output current vs. input diode forward current Figure 6: Input diode forward current vs. forward voltage
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Figure 7: 6N139 propagation delay vs. temperature
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Shenzhen Orient Components Co ., Ltd

OR-6N138/6N139

TIME-S
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Figure 9: 6N139 propagation delay vs. temperature
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Figure 11: Non-saturated rise and fall time vs.
load resistance

1.6 | | |

IF= 16 mA
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Figure 10: Forward voltage vs. temperature
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Figure 12: Logic low supply current vs. forward current
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